Abstract
Introduction
Freestanding carbon nanomembranes are produced from molecular precursors such as for instance 23 biphenylthiols. They self-assemble in monolayers on gold surfaces if polymerized by radiation 24 with electrons [1] [2] [3] . The product is a membrane, whose thickness, homogeneity and surface chem- 
27
One of the major unsolved questions is the internal structure of these membranes, since the struc- (DFT) has to assume a regular lattice and can treat only small unit cells [5] [6] [7] . Consequently, the 36 resulting structure is also regular [7] . If one, as in the present case, can expect that the structure is 37 irregular, i.e. a lattice structure as in solids cannot be assumed, a quantum mechanical simulation is 38 virtually impossible.
39
In this article we therefore resort to Classical Molecular Dynamics (CMD) simulations which allow alistic synthesis process such an idealized state is not reached, instead the system "freezes" into a 47 We show that such structures indeed form in our simulations.
49
The article is organized as follows. In the next section we shortly repeat the essentials of our classi- configuration is assumed, and so on.
67
We tested the potential for several typical sp 2 -bonded materials such as graphene and carbon We performed about 50 of the very demanding simulations for various initial conditions charac-
93
terized by the structure of the two-dimensional lattice, by the tilt angle, the torsion angles of the though these degrees of freedom constitute an enormous parameter space, we are able to summa- characterized by an irregular structure with pores of various sizes, as can be seen in Fig. 3 (B) .
101
Outlook
102
Our investigations demonstrate that carbon nanomembranes, which are produced from molecular 103 precursors such as for instance biphenylthiols, very likely constitute irregular metastable configura-
104
tions that form from highly excited randomized self-assembled monolayers. This suggests that the 105 electron exposition (dose, time, energy) as well as the cooling dynamics plays an important role for 106 the actual structure. Future investigations will focus on these aspects as well as on obvious conse-107 quences such as defect formation, e.g. pores.
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